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s L 1 t^mc^m^ti^^^m<DD s l m^mm 

m^th^l OB a s eT^^i^y :^—:^t. ^^t^Z.t 

[ft^ii2] DSLIi, ADSL, SDSL, HDS 
L, Vr>S L<D\,^-rtlfi^X*h^^^^^l\Zt^m<DVTT 
C/DTT B-t- y 

im^^S 1 D S L ^ii UT'lf ^^tei^-f ^ ATM^ 
^ h\cm:^^^n^miUm<7>VT T C/DT r B^- h 

[fs^^i4] m^^-^^-y hmwin. DSLom2 
mwz.mm^ii^mmiaMm<DD s Lm^mmt . mm 

^y:iL—:::^t. ^-^^^^ix^lf ^^i i la^(7:)D T T c 

tlf^^iS ] 4^*^CDD S Lil^SftatC^^^nSD 
S L AM^^ ib{C^X-6fS^^4 tSatODTTC/DT 

[tS5*t^l6 1 DTTC/DTTB^^^/ hC? — ^(T^Slf^ 

^It" — h LI— A^DSL^^ilLTl^'rfe^cODSL 
i2lS(t«;6^ib]^Riii^^a<^D S Liil§:{t«{^>ei2^-r5^ 

^) -M.^mm':^^^y^X*~-:>^^^AL<D%l'mn^^^ y b 

f)^h%\<D 1 OB a s B T ^ y :^—:^\:L'T^h^m 
^ . ^ 1 '\^m.^^^ y h l(7>10BaseT-r 1^ ^ 7 
2 CO 1 0 B a s G T ^ y y^\Z.B.'^ 
-Thmmt. m2'mm,^^^y h^m2<Dl O B a s e T 
y :^--ysf)^(z>^ l(7)10Ba s e T --f 1^1^ y =iL — 

y^^cBm-r^^f^t. ^2'mn^<^y h^fSKDi OB 

a s er^:y'<^y:^ — y^f)^hmm^^-^y^\^^^^^ 

t. m2'mm,y^^y h^mm':f^-^y'^x*m2y'-^y^ 

^J-M.{z^<yyr V i^^-r^^mt . %2f-'^y^V 

1^2 7=^-^^ h y — A^D S L^iib 
rSRIii^^mOD S Li^§{tad^^^^^<7>D S Li^S 

[fi^^7] DSLt^, ADSL, SDSL, HDS 

L, VD s Lco^^-rt^^^T-^S!f j^tiielB^oiiif^:^ 

[lf3R^8 ] DSL ^ilLT-lt^^eil^-rS ATM^ 
[If 9 ] 4^*^(7>D S Lil^Sft^t^^^^K^D 
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S L AM<S:$ ibic{ix-^!t3^Jl6lB^Oi&f^;^ifeo 
[ff3^ill 0 1 mi&r/m2i^§iS^{ix.SDS L^, 
D S L60||liS^{cS^^ixS4^*^(7>D S Li^Sfta 
DSL(OS2i^^^>f Vt'-y^^^S^JE^^tT^rat^ 

-y^ti-Yh. ^^tpr i:^4#tS^-r5DTTC>/DT 
TB^^S/ h !7 — 
[It^illl] DSLI^, ADSL, SDSL, HD 
10 SL, VD S LOl/>-m^^T-^6it3jtlil Oia^CODT 
TCXDTTB^?/ VU — ^^ 
[fS3^Til 2] DS L^ilLT-r^l^^fii^-t* 5 ATM 
ib {C>tix.^fi>^^i 1 0 15^(7)0 TTC/DTTB^^ 

[lf*Xil3] iK-B^^-- hy^Sl^, DSLO® 
2«^^{c^i^^n^a!Sli^^ffioDSLil^Sft^^, a 
Ri^^^MOD S Li^§:ft^{c^^^ia5$iJffli::^n-fer 
^ >t'-y>';^^ffi^{c^^^iasc AT vy-y 

i^t? :ef>ib^i5t)c^;a^liAjttg 1 OIB^ODTTCX 

DTTB^> y V !7 — 

[ff*ill 4] ^*^(^DSLi^^ft«JC^)^^nS 
DSL AM^^ ^(C^iX-^li^R^i 1 0 tSa(7)DT T CX 
DTTB-t- 5/ h y — ^. 

[fS^ttlil 5] DTTC/DTTB^-s/h — ^(T^i^j 

%\^—^y h y — i^^D S L^ilLT4^*^(OD S L 
is^^ftm:^^ biSRiiS^^ffiOD S L i^^ftatcfeit-r 

Pi^, mi^-^:^ h y-A^apii^p^at^DSLi^s 
30 {%mt-hmm^^^y^\z-'^^^mt.'m\'T-^y^v 
')-M.-^mm^^^y^x%\'\%m.^^^y htc^^it-t-^ 

:^^y [^^'^^4i^^y=^-y^{zm^mmt. mi'mn^<^ 

y h ^-r—f-^- y — ;^ ^ 5/ h !7 — 

^> >< :7 ^ -;:=^;^7- Ktcfei^-T , %2'mm^^ 

^y h^^^y h y — ^-(:y^y:^—y^ti— Yt-h-(—^ 

^^y ^/^:/{cGi^-rs^p^^. m2'mn'^<^y h^-c- 

m^<^y h ^mmyr^-^ y^x'm2^-'^y^ h y -^tc 
^■<^:7t y i^^-r^^mt. %2^—^y^ v y-^^^j 

^^n-fe 2/i^;^^>ibitPfii^5^aOD S L i^SftafCi^S^ 
[i^<^, ^2 7^-^5^;^ h y -jU^D S L^ilLT^Pii^^ 
^(DD S Li^Smffid^b 4^*^(75 D S Li^gftat^fiis^ 

[if>ttill6] DSLi:i, ADSL, SDSL, HD 
SL, VD S Lou^-f ix;5^r-^Sft*^ii 5 (c|H®OS5 

[fi^Jt^l 7] DS L^ilLT'tt^^ei^-t'^ATM 

5(? [IfJ^lllS] ^'^^OD S Li^Sft^tC^^^ttS 
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[0 0 0 1 ] 

^i&^^fS]±^-ti:6D TTC (Digital Subscriber Lin 
e (DSL) -To-The-Curb) XDTTB (DSL-To-The-Build 
ing) h 9-i^{zm'r^o 

[0 0 0 21 

Tl^-5o r:^n:/^v^Ali^^^!^5 6 K b p s 

{c ii ft it S PS ^ixr^s 19 . IltcJ:ort^ 5 3 K b p 

[0 0 0 3 1 ISDN (Integrated Service Digital N 
etwork) i^, 1 6 K b p s (7? — o Off-^-f^ -V -t-^KC 6 4 

K b p s <n—-z><n^^/'f—^^'f^-^\^^n^ 1 4 4 K 

b p s coiiftiis<^^i#^-rso ud^L, 

[00041 FTTC/FTTB (Fiber-To-The-Curb 
and Fiber-To-The-Building) li, -< V 

T -i'-'-^tcJ: i^ei^L. 5 1Mb p s <D>f^>:^ b y — A 
^t^l. 6Mbps <OT y^:^ V y — 

[ 0 0 0 5 1 ^^^:/y K:7r /</f^*i>^— ://u^H 

^la-r -5 o tc ffl I ^ ib ti 5 ^ T ^ ''^^ u« 1^ ^ - -T^/L- 

H r ^ ^ ;^ cofc a^) :6rfS]iift ^ S fc (c ii^ U 
o>^-y^/ui^^^;6^^:fe-f^ii{3{cMi^:bT*5 b-f . HP 

[0 0 0 61 AD S L (Asymmetrical Digital Subscri 
ber Line) '^t<Dl^i&<0^m^ (xDSL) mSM<D 
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X-v-a ly:L't\Z.^t^^iX^ y ^^iJ'CO^ffl'b AD S Ligl 

6Mbps (DV^^:;^ h \)—^RXf6 4 0Kb p s<DT 
[0 0 0 7 1 ^^, h:'v^;?i-7^-:^0^/£ib-f . Ctlt\i 

^fj:hmm<Dm^^-y v^-^ v^y ^ y^^ ^&m-rh 

JO /i^'^'^^i^^ :^^WrX'h^ATM (Asynchronous Transfe 
r Mode) , k O S LmWrCOmW^mW^^X h Ud^ 

X. ^^y bU-i^ hyy^ y ^ (O^si^mizm^^^ 
[0 0 0 8 1 ^—-^^^ y hn. LAN (local area net 

work) mm\z:is\^^xm^^^y h^-^Ti^^y^^mm-r 
^T^mx.f^mmit. f)-o^f^}^t^i^mxh^. la> 
^-M^s^ittci 0 0 mum<7ymmx'L.^-mmx^ fj: 

[0 0 0 91 
[ 0 0 1 0 1 

[I^S^S^^-r^fcJix^^^] ;^^?^(7>DTTC/^DT 
TB^^y b 9-^^^. mi^U^I^2C^^^{fix.^DSL 
J^? DSL<7>||li^^{C^S^^ix6t^'^^(;^DSLil^§: 

mmt. D sL(7:>m2ii^mt^—^^''y b\Emt(Dm\z 
mf^^n^m^^—^^^ybmmt. ^--^^^y b\Bim 

{zm^^ri^ lOBaseT^ ;^ t , ^^tP 

r ^^4#tS^-r5o DSLIi, ADSL, SDSL, H 
DSL. VD S LCOI/^-fixd^r-^^. DSL^ilLT'if 

^^fii^-r-s ATM^^ jfefc-^-f-i^^^^/ h 

ti^mm:f^'^y'^t. ^—^^^yb^m^z^^^in^ 
40 lOBaseTYV^ :7 3i— ;^ ^ , ^ 
^m(D]D S Li^SftatC^^^n^D S L AM^^ b(C 

[0 0 1 1 1 ^OSbf^i;i, DTTC/DTTB^-^ hr7 

-^<75iiIf^;^^fe^c^3t^r. |gi7^-:5^>^ h y-A^DS 
L^iiLrc|3*^cDD s i.m^mmt-hmmmMm.<Dr> 
s Li^Srftmtcfein-r^^p^^, si h y-A 
^iSPiii^^ffi<7?D s L ^^^{umt-hmm^^-^ y'^\zm 

h^mt. %\^-^ y^ b ')-J^^mm-:f^'^ y-^X— 

'^^^(D'mi^^n^^^ y b\z.':^m'r^^^t . mw^^ 

50 y^^y b $:^i^^ci-fe- y^t^h% lOlOBa s eT-f 
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lOBaseT-fV^ y 2(7>10Base 

^^2 0 10BaseT>f^^^ y a: — ^ 1 O 1 0 

Base T-< :7:ii-;:^{cei^-r^^i®^ . ^2^^ 
^</r<y[- ^% l(7:>10BaseT'f>'^ y ::^—y^ii^hM 

Pii^^«(7)DSLi^§{ta(ci^^^|?^^, %2f-^y^ 
h y "A^D S L $rig bri^Pid^^m(7>D s Li^sm^ 

Z-t^W^t-r^o DSLIi. ADSL. SDSL, H 
DSL, VD S LOl/^-f ix:6^r-^^o DSL^iiLT'if 
^^fiiJ^-rS ATMf^^ btC^gx.^. ^-r^^ODSLi^ 
^ftmtcS^M^n^D S L AM$r^ t.(C>[ix^o 
[00 12] ^fz, fdiC0DTTC/DTTB^^^/h!7 — 
^^bT. mi^O^m 2i^^^>DiX-5D S L DSL 
omi*^^(cSE^^n6 4^*^OD S Li^Sft*i(i:, D 
S LCD® 2C^^^ b'-y>':x^^£Ef^^copfl{c:«^^ 

-K^. ^'^ts^Z.b^m'^t'r^. DSLI^, ADS 
L, SDSL, HDSL, Y U S t.<D\,^'f}nt^X*h^. 
D S L^ii br-lS^^fei^-r^ ATM^^ b{c>ttx.^o 

—^^-^y hrnwi^. D s Lom 2ii^^{c^^^n 

SaPiii^^mcOD S Li^Sfta^ . aPii^^^t^DSL 
y^^E.mz.^m^fh^CI^TV^-~f;i^^'^y by-^{z 

mm,^th^^—^^-yh^^^^i^^y:^-y^t. t^hm 

m^n^. ^i)5:^(7>D S Lil^SftatC^^^n^D S L 
[0013] ^<D'mY^\^. DTTC/'DTTB-t-?/ h'7 
L^iibr 4^:^^OD S Li^Sfta^^ibiSRiJi^^^OD 

s Li^Sftrntcfiii^-r-s^fi^^, ® 17^-^;^ h y -A 
6^15^^. y^ h ')-M.^mm^^^y^x*^ 

mm^^^ y'^t^h^ —^^-y V^^~:f^:y^y^—y\z. 
^y ^iL—yt^to^-^y h y — ^^^^^y:^—yio— Kt^-fe 

-^j/i^tci^^^p^^, %2'mWi^^^ y h^mm':fn^y 
t. m2^-^ ys h 'J -j^%:mm^^^ y'^t-h^mm 

p^«oD s Lil^§:ft«{ci^5^P&^, %2^—^yhU 

-A^D S L^ilLTaRi*^^a<^D S Li^Sft^A-b 
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q^^^coD s Lii^§fs«(c>ei^t-^^P&^. ^tT5:i^ 

^4#^S^f^« DSLI^, ADSL, SDSL, HDS 
L, VD S Lcr>t^-rix;6^r-^^o D S L^ii Ur-ft^iSr 
feis^-r-S ATM^^ blC^ix.5o ^^r^^COD S Li2^§:ft 
atcSM^n^DS L AM^^ b{C>£tx.6o 
[0014] 

[0015] ADSL {^^m^^fi;^^ ji^i}w?.^m 
10 r-i^, ^m-^ ^^^-^-y hr ^^y. lanw^^^u^ 

y^^mrr^'^j^^?^f'<rf—^<nm^^rfo. ad 

sLi^, ^^mmMU'BLXj'^^mii-h^^-O'^-^-y 

[0 0 1 6 1 ^— i^-t^ 5/ hl^, L ANtC^ol/^ra^^/^ 

-So L;d>L, 4^^SS^ftbr*l^ 1 0 0mSS<7>ffiglbd^ 

[0017] ;^^^OD T T C (Digital Subscriber L 
ine (DSL) -To-The-Curb) XDTTB (DSL-To-The-Bui 
Iding) mmt. AOSV t -^—^^^y h<D^m^^t> 

-^h-h. ^ti^tKomm^m^'f- dttc/dtt 

BTM^, y bX':^^(D^^ h ^ h /l^ (hectoraete 

r) ^^y h -7"^ {z^-r^^- y b y-^T^^y^mm 
'r^f^i^\z-f—^^^yb^m\^\ ^^^-^mm^mm^M^m 

i'J^m^c-ri^^EtherD S LgStCj: AD S l.tf^^ 

m^EiheTDSLmw:n^<yyrv>':X. 

[0018] ^^y b y — ^<DATD S LlROT'li, ^^(DM 

mm\zx «9 -Y v^-^. y b T ^ y{Z!z^^/j:^mm<7:>^ 
Ammmti^^^-t^o ad s L{ci:^ATM(7> 
mmx^m(D:^^y vv-^ v=7y a y^'^m.^M'^^^ 

[ 0 0 1 9 ] lEI 1 i^, ;^^|^(7)DTTC/DTTB^^5/ 
h 1 0(75^;^Stilr-^^. ^^^OD S Li^gff^ 

XI^ATU-C30i:J, ^-5/hl7"^illlO ^iloT 
'ft* ^ Gi^-r 6 i6 co<S;S,f^ ^ /utg;^; X. A T M 

s^^^^^^^|J^-r6D s LiHij^i 0 0 {c^^^n^o ^fcA 

A y ^ (Di^m^fjiBmRXJ'y-f y^t(0^iM by^-^^ 

1^'^ y =^-y^^'^'r:bmm'^^mmw<D-mxh^iD 

LC (Digital Loop Carrier) Xt^DSLAM (Digita 
1 Subscriber Line Access Multiplexer) 2 0{C^^^ 



7 

J;i9ni^n^o DS LlHl^ll 0 OI:i, ATU-C30d^ 
bis, 0 0 0 :7>f- hili^rtirg^■rsaRiig*«D S 

LiS§:m«XliATU-R 5 OtCg^^^nSo ^mmtg 

[0020] ATU-R50 1^, D S L [hI^ 1 0 0 ^il 
LTt^-^;^ h y — A>^rS:ftL, ^Jt^y a j/iM 3 0 
Cl^^^n^o ^Ji^-^u-t 30 li, ATU-R5 

OSlU^D S Limi^l 0 0 ^"^X.X^^yyr y ^'^byt'x 
"^^'^ h y -A^ATU-C 3 0 {Ci^5o ^fc»J^:/D 
ir-/iM 3 Oli. ^^Ol 0 B a s e T><V^:7:^"^ 
6 5 irilfl^frp. ATU-R50. ^Jt®:/oir^iM 
3 O^U^^<ry\ OB a s e T>< ^-^$^7;^ — 5 1^, 
^^EtherD S L^g4 O LT 5^ — v> ^ S ^^ 

[0021] ^lOBa seT't'>'i5':7ai";^65l^^ 

\t^<D\ 0 B a s e l^^y z:^—:^ 9 5{C^^^iX 
5o 10BaseT^>'^;7rc — ;:^95l^, 0^ 
ihW^-mnWf^>f\zMm.^f\^^. 10BaseT^>'^ 
;:^65, 95^, -< — h lUi^ 7 0 <t 

ifi^ 1 2 Oli:. >f-i^^^i/ hlHli^7 0(7)Pflil^^iSi^ 

2 7 0 :7^- h^T*#(^-r^i:;&^-r-^^o 

[0 0 2 2 ] ;*=:^^(Z)DTT C/DTT B-t- 2^ h "7"^^ 

^ — iftlO 12 0. ^U^^- y h7"^{iyi 1 OODSLIeI 
j^lOO, L< I^ADS L^iiLrATM{S®^-t 

^>/l-tM;'^^S^-r5o' *ft^8 0 TM^. DTTCy/DT 
TB^^ixh!? — ^lOfiDS L[Hljg| 10 0 ^il LT — ^ 

_b(7:»ATM{S?e.^-v-t-/i-^^fei:-t'6o fi^8 0:ei>b— o 

CO^^'>r -/ h^DTTCXDTTB^^?/ ht7 — ^ 1 0 (Cfe 
i^-f-SI^. ^ 1 0 B a s e T -fV — ;^ 9 0 — 

i^^^iy h{H]j^7 O^ilLr^^^^/ h^^l 0 B a s e T 

led: i^Sft hi^, h ^ ^ 

^(C^Jffll:/n-t 1 3 Q'<:^<yyr V t^^^ix. 

y hOfii^te^ffi^nm 0 B a s e T ^l^'^y ^—7^ 

9 0;i^^J^'7'p-t ?/iM 3 0 (CJ: i^^i^^nSo -^(^ 

/H^ATU-R 5 OtCi^bnr 1 0 B a s e T-f 

9 O ^.^(OATM^fg^gf^-^-t^/U^ii LTD S L[I] 

j^i 0 o^iiUTGi^^tL-So ^mi^W^^^^-'/^t^^i^ 

SfttfeMAC (Media Access Control) T h^i^^^t^W^ 
^nir -/-tM 3 OlcJ: i?^^^ixSo ATU-C30 

[0 0 2 3 ] ^:^\^{Z7'—i^ ^{Bm-r ^m-^ . D S LlH] 



(5) ^mW-l 1-331238 

8 

jgll OO^iiLTATU-RS 0 T'^ft^ ixfc A TM-^ 
/Hi, >^n-t j/iM 3 Otcj: i^EtherD S LX'^^^ 
y \-{zm^±Xhn^a mm^<^ y h<D{BL^.^^^'^Ji- I 
D (virtual channel identity) ^—^^-y h 0^ 

7 oo^^{e^t^f5n. ^fiJ^^^^/ h^Sft-rs J: 9iC 
ft^8 O^iltf^-r-So ^<r>^^<^ y mm:f^-^y 

3 0 b — 5^ h[B|ig|7 Otcj: ^MifiX^t^l 0 
B a s e T-< :7^— 9 0 {Z^^^tl^ 1 O B a s 

10 [0 0 2 4 ] ^-g-EtherDS L::^:^^^ h 4 Oti. 

nir-/iM3 0. A T M/D S L T >^ 1/ V ^ ;^ — K 
(ATU - R 5 0 ) 'SlXJ^^^(D lOBaseT-r^-^^^^ 

6 5 ^T^tTo 1 e^^tTr^-f — ih^^ J' h^^ 

iiW^iX^o ^-^EtherD S L^:=^5^ h 4 0 li. d^/.^< 

i: t> 4 ooibf^^— K. ip"^. ATM¥>S7'^>-fer;^^— 
K\ ^—^^-^yhMmr^^y^^e—Y. LAN/^>^^b 

r(75^#J^^fc-r ATMT 5/:/y V^^— K^U^L AN 

[0 0 2 5 ] ATM^^r ^^ir^^— KCO^-^, i®A^ 
— if (7)-f — ^/ b^^^y hytATh/iy it — -^ y h\Z^ 
gl^n, D S LlHli^l 0 0 

ilUrCi^^ix^o 1^ C^-e-EtherD S L 4 0 tC^^-r 

[0 0 2 6 1 Y-i^^^ 5/ v^mr ^-^y^^- Y<Dm^. 
-^(DT^^y^n. ^^t}^xm^i^m<ot^i!^{z^mt^ 

mC^^EtheTOSL:=^:^y b 4 O^Z^m-r^^ — 

i^^{zm^^hti^o 

[0 0 2 7 ] hAN^^^ t i^X<D^m^^tz'tATMr 
5/ V:^^— KT-Sbf^-r^:©-^, ?^-^EtherD S 

- ^/ h 4 0 li . ;tiDA#(iy(e^i:^ bii/ci^Piiiff ^{ir-^ 

-5 C P E (Customer Premise Equipment) tMM 

y-^mmt\^^^j:KfmAmzxKf^n^ix^o m-^Et 

herDSL^-5/ h40li. ^ili^±D T T CXD T T 
B^^F*gT-Sjf^-ti:-r, ATM/DS LT y >':^^^^t 
X.fc:3L— t^*^^r•L AN^^■/O^^Il|^^fc-ro lOBa 

s e T y ::^—y 9 0 ±.x^—ff)-hMmz^±i. 

tL^<^ y V EtherD S L 4 0 Icj: "0 . EtherD S 

- h 4 0 {C^^^tl/cmo^rtT? lOBaseT-O 
^ y ^—y^ 0\Z^'m^k\.'h. SfcEtherD S L^- ^/ 
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[0 0 2 81 {^^'^(oy i^—j^f)^McT^^<r>:7 

U— AT'fciXlf, ^"^^ y V \t±X<D lOBa seT-<>^ 
EtherD SL^^y h 4 0 ^a^^/^ ^ ^^yu^rffl 

K-^EtherD S L^— y b 4 on. lOBase 
r4 6 O ^^l.X^<^ y l O B a s 

e T'f — >^ 9 OtCfii^-f So ^lOBaseT 

[0 0 2 9] L AN/^ Ur(0^^f|J^^fc'rD S L r 
ATM:7'n h =ijUt^D S L Si^ 1 O 0 iT'^ffi ^ 

[0 0 3 0] DTTCr:/y v-a >rM^, tt-^Ethe 
rDSL^-5/h4 Ol^^ft^S 0 coM:^ifi^{C ^ So 
^-g-EtherD S L h 4 0 fSAt^-r ^'^—^^ y 

So ccor :/!; v- a vtci^j. ATMir>^r 
ATMlJfflr ^-tr;^^— Ktc J: 19 , 

^ — v-a XT:^:^'^*, i^-a-EtherD S L ^ K 4 0 

m^^^mrx^m^i^. :^yb^ (quad) 

5/ h-Y ;^;57— K\ AD S L T y — 

[0 0 3 1 ] UTTBT^V >X\t. m^Ethe 

rD S L^no, h 4 0 t*j^^F^(C^it bnSo DTTC 

tmmj:T^v ^-iyB^Rx/mvf'e-b^^n-^o 

^-^EtherD S h 4 0(7:)?i:^&^^ftl^DT 

y^-i;>=:i:;^ b^-:km^zy^>^ii:^-tt<X'^ho D 
T T B O^-^, —mz. 3 2 tK— h <D-f ?/ h Y 

m^^htlXhJ:-\^^f>^. VDS L^-?/ ht^eill®iS;6^$iJ 

PM^nrt^sfcit), D L ctc^s ATu-c 3 0 ^{gffi 
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[0 0 3 2 ] ATMT 5/ K^{txfc L AN 

^^:7'^r/D S LT 5/ >^y K^^ix.fcL AN/^':?' 

f^-rSiS'&EtherD S L:^-^ 2/ h 4 01^. 5^W/<t L A 

^'f^U (public library) l^i, PC (personal corapu 
ter) ^^U«>f — -t^;t- ?^ hS^^^^I/^T-eOn— ;^7/UP C 
T^-^-^— :^(C«i^-rsy:iit>(cR'g-EtherD S L^-^/ 
/<? h 4 0^>^l^Sw^;d^r-#, A T MX D S L T ^/ ^ y 

iS^i^T/^v-^^^y^ y^^'0^-r:/7 y^u^^ 

:t^^-rs;i ^;d^r*^ So ^tT^0, -Tir^t/LA 

N^^t^Ste(^:^^t>^©Orr/y ^Sr-v-a V:^t>0. 
^co#'^t> ATMT ^/:?'y >'^^— K^^M^ bi^ r.co 
^-^EtherD S L:3-:=L ^ h 4 0 ^±feTT*i^^-r Sit:^ 

20 [0 0 3 3 ] H 2 (ijlfep^^{ci£g^ixfc>^ — ://l'T V 
(CATV) SS«l^.^i^S*^0Joftil(?>^5feJf0^<^'K^ 
MXh^o i^^EtherD S L^^^/ h 4 0 ^Bfe^tPtC 
^ttSftt:»b{C. CATV;^'^^ h ^7->^ 1 6 O^lR^-r 
Sil^^l 5 0 (7?f^^Xt^^^(cSB®-rSo !S2{c:^ol^ 
X. EtherD S L ^— h 4 0 1^^^ 15 0 COP^^IcSB 
g^n. lOBase T Y >^ ^ :7 — S 
19 (c, — ^jexico^— i^^. ^ y^ai—;:^ 1 7 

0^^i:t, -r — i^^> h-'^-T'^ 1 7 0 

— tHPC 1 9 OtC^;n^'n^(t bixS^*(n^-i^^. 
h^-?^ h!7— ^-<>'t?:7=c— >!;;^7— K (NICs) (C^ 

^^nSo co:^^, /N— K^-r y ^-^1^ 7 5 fic;?c 

AT V>^ — ://U2 0 0 C AT V>^ — ://U2 0 0 

i^^:^- — if tC^Lrjec-g-EtherD S L ^ 5/ h 4 0 f)^h 

7 5 - 5 0 Q^^/E^2 1 OT-^T-rSo 1 0 

1^, N I C 1 8 0 tC^^^ixS 5 0 QcD^-i^^. J/ 

h>r— 2 2 0 (C^^^^i^So 

[0 0 3 4 ] Ji3$L/c:^TO:©'a'(C#^M^^D S L (AD 
SL) , >t^^DSL (SDSL) . SSitD S L (HDS 
L) ^U^^i^ilSDSL (VDSL) Ol^-fixd-^tf id^, 
ADSL. VD S L^t^SD S L{Cf5Sb?t^l/^x D S L 
DSLim^l 0 O^Ofc3^)|C,^l^SC^;6^T•^So 

[0 0 3 5 ] 

[^B^(7:>S*)^1 ADSLXt^FTTCS 

m(0\^^'ft\^fi^^M^^^^-yb'y-^X,^{^^:^bX. r 
^T'^SJ: Di^^^j^^^^^OI^^#t-rs-;^, 

{^^^i4^ti#^-rSo ^/c, Yy^v.^'^\.x\Mn^B.'^ir 

Sfca^>(CATMS^fT^^i.>S:i^(cj:i9, ^@A^"i^*>&^ 
D s LiHiiiio^/^s^— -y-',^^w Lri^s^-a-r-t^ , d 

50 S L[HljeiOSi^iitS^^l.^S^ ^d^r-^ So 
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